We have compared in the same cell type the surface distribution and partition in freeze-fractured plasma membranes of Sindbis virus glycoproteins in three different situations: (i) in permanently transformed cells that express the glycoproteins as the only viral product; (ii) in cells in which prebound viruses were forced to fuse with the plasma membrane by low pH treatment; (iii) in virus-infected cells. We report here that the viral proteins expressed on the surface of transfected cells show a uniform and undustered distribution; conversely, in Sindbis virus-infected cells they appear dustered, regionally distributed, and always associated with budding viruses (i.e., interacting with the nudeocap-1 pm; b,c = 0.5 pm. '-. --.
.. :
#{149} .
1.
-#{149} .
. t . 9,1 ,.
: , ..
' -:
#{149} *.k .Cp :.z:;;
. :
.. . , -.
. ;#{231}
a..
. .;
,,;
.
.: .
. .-.l.
. ,
.,-. and then pre-warmed binding medium buffered at pH 5.5 was added for 2 mm at 37#{176}C to allow low pH-mediated fusion (Edwards et al., 1983) .
Cells were further incubated in normal medium at 37#{176}C for 5 mm.
Antibody
Preparation.
An anti-Sindbis antiserum was prepared in rabbit We analyzed the partition on fracture of Sindbis glycoproteins expressed on the plasma membrane of CVE3 cells. The immunolabeling over the exoplasmic portions appeared significant and uniformly distributed ( Figure  2c ), whereas protoplasmic faces were virtually unlabeled ( Figure  2b) . Parallel fracture-label experiments on infected CV1 cells showed an opposite partition: the immunolabeling was confined to the protoplasmic portion and was usually clustered and co-localized with underlying nucleocapsids (Figure 3c) ; the exoplasmic faces, where mature vinions budded from the surfaces could be observed, were virtually unlabeled (Figure   3d ). These results on infected CV1 cells confirmed our previous observations on BHK cells (Tornisi and Bonatti, 1985) . Therefore, these results suggest that in the absence of the strong anchorage provided by the nucleocapsids during budding (Fuller, 1987; Simons and Garoff 1980) , SV glycoproteins partition on all cell membranes with the exoplasmic portion (Tornisi et al. , 1989; Torrisi and Bonatti, 1985) . Figures 4a and 4b) . After fracture, the immunolabeling appeared associated with the exoplasmic faces and absent over the protoplasmic faces, as clearly shown where the complementary inner and outer leaflets ofthe plasma membranes remained in close apposition ( Figure  4c ). Portions of the exoplasmic faces, which correspond to surface areas where viruses did not fuse, as shown by intact vinions bound on the extracellular side of the membrane and trapped in the gel matrix, were all unlabeled (Figure 4c) . We conclude, therefore, that SV glycoproteins partition with the protoplasmic faces only as a consequence of interactions with the nucleocapsids during the budding process. Lateral interactions among the glycoproteins or interactions between the glycoproteins and underlying cytoskeletal elements might occur on the plasma membrane (Fuller, 1987) but are not primarily responsible for the partition with the protoplasmic face.
